which states that the positive definiteness of an operator 9t^ on k-forms guarantees that there are no nonzero harmonic fc-forms, together with the Hodge-DeRham theorem, which then implies that the k 111 real Betti number must be zero. This method has an extensive history [5, 2, 6] , and we use it to prove our:
THEOREM. The proof amounts to showing that the cited restriction on K guarantees that ^3 is positive definite. Our result is motivated by the fact that all the model spaces have zero odd dimensional cohomology, so it is natural to try to show that this property is preserved when the curvature goes slightly below .
• Furthermore, the only known (at least to us) positively curved compact six manifolds, S 6 , CP 3 , and Wallaces SU(3)/T 2 , all have &3 = 0.
We would like to thafik the referee for suggestions simplifying the form of ^3, and Professor Richard Randell for many helpful topological discussions. Finally, we add that we believe that our current lower bound 0 for K can be improved to _ jj
Preliminaries.
Let M be an n-dimensional Riemannian manifold, and (o a k-form on M. Define a k-tensor field on M, as follows, at each p e M :
where Vj e TpM, {^} are an orthonormal basis for TpM, and R is the Riemannian curvature tensor, extended to act on k forms as usual. Then we have the Weitzenbock formula ( [8] , chapter 4):
By the well-known Bochner argument, if M is compact, boundariless and orientable, and A® = 0, while ^ is positive definite everywhere (actually just positive semidefinite everywhere and positive definite at one point suffices), then (2) implies that CD must be zero. The Hodge-DeRham theorem then implies that fc^(M;R) = 0. Since finite coverings of compact manifolds only decreases fcfc(M;R), this result is also true for M nonorientable. Therefore, to prove our result about &3(M;R), we examinê ?3. Throughout the remainder of this paper we will be working at a fixed p e M. Let co e A^TpM*) and let X e A^TpM) be the metric dual to ©: X 1 ' = ©. The right hand side of (1) can be written as :
since the extension of R acts as a derivation. Now examine (3) in the case k = 3. A straight forward, tedious argument using the Bianchi identity, shows that (3) equals 
a, b, c e TpM, Ric = Ricci tensor and R = the curvature operator. In particular, ^3 is symmetric, since both Ric and ft are. We should add that this formula for ^3 is most easy to derive by first considering X = Xi A X2 A X3 and then using linearity.
From the previous discussions we know that, for a compact manifold, if 3 is positive definite, then (since p e M was arbitrary) &3(M;R) = 0. Let X e A^pM be an eigenvector for ^3 with minimum (real) eigenvalue r: ^X = rX. Let M now be six dimensional. To proceed we need to have a nice form for X. This is provided in the following. There are examples where ^i is positive and examples where ^ is negative. In our proof that ^3 is positive definite, we will need various inequalities among the ^ 's. These inequalities are all derived from:
which is valid since |^J is maximal. Taking a; = 1, i = 1, ..., 6 in (6), we obtain: This last together with (5), the following: Adding these last three inequalities we obtain:
(11) 3|XJ ^2 +^3 +^4 + |^5 .
Theorem and Conclusion.
In this section we prove our: The proof of our theorem involves interpolating (12)-(16) along with (5), (8)- (11). We shall be freely using that IR^I^2^-^) and 1 \R^\ ^. (1-8) , cf. [5] . We may assume that ^ = + 1 or -1. 
